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Synopsis


Paprika is the Hungarian word for plants in the genus capsicum.  International spice traders use the term ‘paprika’ for non-pungent red capsicum powder.  This mild powder can be made from any type of Capsicum annuum that is non-pungent and has brilliant red colour. 
Paprika is valued most for its colour and mildness of flavour.  The market value of paprika depends largely on its red colour, both surface hue and extractable colour.  Its flavour quality is of secondary importance only.  Oleoresin of paprika, extracted from the ground pods, is used to impart bright red color to meat, sausage products, sauces and to other processed foods thus making the product more acceptable and pleasing to the eye.

The pigment content of paprika varies from 0.1 – 0.8%.  The pigments comprise a mixture of closely related carotenoids such as capsorubin, capsanthin,  - carotene, zeaxanthin, violaxanthin and lutene.  The most important pigments responsible for red colour are capsanthin and capsorubin.  The paprika colours are not metabolised in human body and hence are an ideal natural colour additive for food items. The colour of paprika is expressed in ASTA units (American Spice Trade Association).  This is the extractable colour present in paprika.  Common paprika ASTA colours present in the industry are 85, 100, 120 and 150 (Tainter & Grenis, 1993).  According to Govindarajan (1985), the group paprika contains less than 0.1% of capsaicinoids, the best grade of Spanish paprika having 0 – 0.0003% and for the pungent grades a maximum of 0.5%.

The increasing commercial importance world over for paprika as sources of paprika powder and oleoresin has resulted in establishing breeding programmes on its improvement to develop varieties/hybrids to meet international demand.  Today there is considerable demand for paprika powder and its oleoresin in the western world.  It is desirable to extend the cultivation of paprika in India for export production for which there is immense scope.  Although the trials taken up by IARI, New Delhi and CFTRI, Mysore had showed the scope for its successful cultivation, efforts are yet to begin for extensive cultivation which would facilitate to add one more spice to the exportable range of spices in the country’s spice basket.  At the time when there is increase in domestic demand coupled with sizeable international demand, the potential that exists in the country for paprika production is required to be exploited (John, 1989).  Paprika colours are not metabolized in human body and hence are an ideal natural colour additive for food articles.  India has the potential to produce high quality paprika and there is tremendous potential for export.
Evaluation of paprika genotypes
Forty paprika genotypes were evaluated for their morphological and biochemical characters for three seasons at the Indian Institute of Spices Research, Calicut, Kerala.    Morphological characters such as plant growth habit, branching habit, stem shape, stem pubescence, leaf colour, leaf shape, number of flowers / axil, flower position, corolla colour, anther colour, stigma exsertion, calyx margin, calyx annular constriction, fruit colour at intermediate stage, fruit colour at mature stage, fruit shape, fruit shape at blossom end, fruit surface and quantitative characters like placenta length, seed colour, plant height, days to flowering, days to fruiting, mature leaf length, mature leaf width, fruit length, fruit width,  fruit pedicel length, fruit weight, fruit yield / plant were recorded. 
Biochemical studies
 Colour values of all the genotypes were determined using the ASTA (American Spice Trade Association) procedure and capsaicin content using the ISO method (ISO/ DIS 7543 –1, 1988).  Most of the lines belonged to the high colour group (above 100 ASTA).  Capsaicin percentage ranged from 0.05 – 0.63.  
Seed protein analysis of the different lines of capsicum was performed by SDS-PAGE electrophoresis.  The similarity indices of these lines were worked out and dendrogram drawn.  Fruit length, fruit colour or percentage of capsaicin did not show correlation with the clustering of the genotypes; but in general, lines with common places of origin clustered together, low pungency high colour lines (paprika) also showed clustering together.  The average similarity suggested that there was considerable genetic variability among the accessions though all of them fall under the species C.annuum.  

In vitro Studies
With the objective of studying the effect of somaclonal variations in the improvement of paprika lines, callus regeneration was attempted.  For callus induction and regeneration, different explants like, leaf, stem, shoot tip and nodal explants were tried.  Five genotypes among the forty genotypes evaluated were used for tissue culture studies.  Auxins like 2,4-D, NAA, IBA and IAA and cytokinins like BAP and Kinetin were used.  Regenerated plants were elongated and rooted.  Hardening was done in plastic cups containing sand and potting mixture in 3:1 ratio and covered with polythene bag to preserve humidity.  
Evaluation of somaclones
The somaclones were transferred to field after hardening and their morphological and biochemical characters were recorded.  From the observations, it was found that maximum variation was found in fruit morphology and colour value. This points that it may be possible to get a plant with high colour value by producing somaclones in large numbers.
Cytological studies
Anthers collected from somaclones of the five genotypes were used for cytological studies.  Abnormalities like quadrivalent formation, lagging chromosomes, bridge formation and hexavalent formation indicated that there were abnormalities in pollen formation of the somaclones.  
Evaluation of somaclone seed progeny
To find whether the variations found in somaclones of C.annuum are continued in the next generation, seedling progeny of the somaclones were also evaluated for their morphological and quality characters.  It was found that there was significant variation in the morphological and biochemical characters of all the five genotypes evaluated.  Variations were found in characters like stem pubescence, plant growth habit, leaf colour, flower position, fruit colour and fruit shape.  Estimation of colour values also showed promising results, indicating that it may be possible to obtain a high colour line by somaclonal variation. 

Thus by this study, several paprika genotypes were identified as suitable for cultivation in Kerala.  Simple and efficient protocols for callus regeneration, elongation of regenerated shoots and hardening of paprika types were standardized.  This protocol was useful for inducing somaclonal variation in capsicum.  The utility of somaclonal variation as a tool for the improvement of paprika was also established by this study. 


 

